The stimulation by ACTH of 17 alpha-hydroxylation in cultures or rabbit adrenal cells.
Adrenal cells from control rabbits (control-cells) and from rabbits that had been injected twice daily for 3 days prior to sacrifice with 25 IU ACTH (ACTH-cells) were cultured both in the absence and presence of 100 mIU ACTH. Culture durations varied from 24 to 120 h in 24 h increments. The culture medium was changed daily and fresh ACTH added to appropriate vessels. At the time of the final media change 0.1 muCi [4-14C]pregnenolone was added. Twenty-four hours later the cultures were terminated and the products formed from the pregnenolone were isolated, quantified and identified by solvent extraction, chromatography and crystallization to constant specific activity. After 72 h ACTH-cells cultured in the presence of ACTH converted 18.5% of the pregnenolone substrate to 17-hydroxycorticosteroids (cortisol plus 11-deoxycortisol) while ACTH-cells cultured in the absence of ACTH converted a maximum of 1.6%. A similar but smaller difference, 10.9 vs 2.1%, was recorded with control cells cultured in the presence and absence of ACTH. Corticosterone production from [4-14C]pregnenolone in the 72-h cultures was increased to a lesser degree by ACTH exposure. In ACTH-cells the conversion climbed from 5.9 to 10.5% and from 9.6 to 12.0% in control cells. Microscopic examination of parallel cultures showed no significant differences in cell density between cells cultured in the presence or absence of ACTH. 17 alpha-Hydroxylase activity arising from the in vivo stimulation did not survive cell division in culture, but required the continual presence of ACTH. In conclusion, the data show that ACTH is capable of stimulating 17-hydroxycorticoid formation in rabbit adrenal cell cultures.